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METHODOL OMEFMORAND UM

DATE: February 6, 2018

TO: lan HorlacherODOT Region 3
Peter SchytemaQDOT Transportation Planning and Analysis
Tom SchauerCity of Grants Pass

FROM: Andrew Mortensen, Associate, David Evans and Associates, Inc.
Angela Rogge, PE, David Evans and Associates, Inc.

SUBJECT: Grants Pass Transportation Systems Plan Update and IAMPS 55 & 58
Methodology Memorandum — Draft February 2018

Purpose of the Memorandum
The purpose of the memorandum is to facilitate Oregon Department of Transportation (ODOT) review and

approval of the methodologies to establish current traffic volume data, estimate future traffic volumes and
conduct traffic operation and safety analyses. For efficient development of TSP Update and Interchange Area
Management Plan (IAMP) reporting, this memorandum includes relevant traffic data that will be the basis for
further study evaluation, in a format to expedite ODOT review, confirmation or suggested refinement of study
data and analytical methods. The ODOT Analysis Procedures Manual (APM)* will guide the methodologies and
assumptions for this analysis.

The Methodology Memorandumnaummarizes the proposed methods and assumptions in developing existing
and future traffic volumes and the analytical approach to the study of traffic operations and safety analysis in
the Grants Pass Transportation Systems Plan (TSP) Update study area and IAMPs 55 and 58. The memorandum
includes four major sections:

O- Study Area Q Performance Measures O- Existing Traffic Voluems OFuture Growth Forecasts

 Intersaecting Streets and * Analysis Procedures ® System Peak Hour * Year 2040 Traffic Operations
Highways o Safety Analysis « Seasonal Variation / 30th Analysis
« Bicycle and Pedestrian Level Highest Hour Estimates

of Stress

1 Analysis Procedures Manual, Version 2.0, Oregon Department of Transportation, Transportation Planning & Analysis
Unit (TPAU), 2018.
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Findings from Memorandum Used to Guide TSP Update
Findings from the MethodologyMemorandumwill have important input to key tasks of the multimodal

systems analysis and evaluation of alternatives.
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1. Study Area

The study area is defined as and bounded by the City’s Urban Growth Boundary (UGB), see Figure 1 Grants
Pass is located in southern Oregon and is bisected by the Rogue River. Grants Pass serves as the county seat

and regional center of Josephine County.

Turn-volume, vehicle classification and pedestrian and bicycle traffic counts were taken in 2011 at 103
locations, also shown in Figure 1. The analysis will review 98 intersections within the UGB.

2. Performance Measures and Analysis Methods

Performance MeasuresOregon Highway Plan
The 1999 Oregon Highway Plan (OHP) outlines specific performance measures to be maintained along ODOT

facilities as part of the Highway Mobility Standards. As applied, these standards are intended to maintain
mobility along important highway corridors and vary according to functional classification, location and
designated role within the National Highway System (NHS). The OHP mobility targets assist in the planning
phase and help determine future system deficiencies. The Highway Design Manual (HDM) standards are used
to develop a 20-year design life option that addresses said future deficiencies. Each roadway classification will
be compared to its appropriate standard from the OHP and HDM.

The mobility targets applicable for the Grants Pass TSP and IAMPs 55 and 58 are summarized in Table 1. The
volume-to-capacity (v/c) ratios for state highways are for signalized intersections and state highway
approaches of unsignalized intersections. Non-state highway approaches to unsignalized intersections are
expected to meet the targets of District/Local Interest Roads.
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TABLEL. APPLICABLEIOBILITYTARGETS

Volumeto-Capacity Ratio
State Highways OHP HDM
I-5 0.85 .75
US 199 0.85 75
OR 99 On- and Off-ramp Intersections 0.85 0.75
OR 99 0.95 0.85
OR 238 0.95 0.85
OR 260 0.95 0.85
District/Local Interest Roads 0.95 0.85
City Streets Level of Service
Signalized Intersections LOS D
Arterial/Collector Street Approaches @ Unsignalized Intersections LOS D

1 Oregon Highway Plan, OHP Policy 1F, revisions adopted through May 2015.
2 Grants Pass Urban Area Master Transportation Plan, Amended May 21, 2008.
3 Highway Design Manual, Table 10-2, 2012.

Traffic Operations Analysis Procedures
TPAU and Region 3 Traffic staff will review analysis assumptions. Evaluation of study area intersection traffic

operations will follow procedures outlined in the APM, and through use of the Synchro/SimTraffifversion 10)
modeling tools apply analytical methods recommended in the Highway Capacity Manual (HCM) as follows:

Intersection Type HCM Methods Software
Unsignalized HCM @& Edition Synchro (v10)
Signalized HCM 2000 Synchro (v10)
Roundabouts (if any, in future improvement scenarios) HCM @' Edition Sdra

IAMP 55 and 58 Microsimulation
Further, the microsimulation modeling tool SimTraffiqv10) will be applied to evaluate systematic interaction

between the IAMPs study area intersections with regard to queuing and delays. All simulations will be
calibrated according to APM methods and simulation outputs will include 95th percentile queues.

Methodology Memorandum Page 3



Grants Pass TSP Update & IAMPs 55 and 58 | February 2018

Figurel: Grants Pass Study Area and Study Intersections
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Crash History Analysis
The study will analyze the Grants Pass study area crash history, including:

T

Obtain the last five (5) years of available crash data from Agency’s Crash Analysis & Reporting Unit for
state highways and significant city roadways (as defined by City) in the Project Area; for state highways
include top 10% locations of Safety Priority Index System (“SPIS”).

Reference and use Agency’s Highway Safety Manual Part B Network Screening Critical Crash Rate
method for intersections and the Excess Proportion of a Specific Crash Type method to determine
safety issue areas.

Segment collision data will be compared with official published crash rates (ODOT Crash Tables — Table
1) for similar facilities.

For intersection crash rates that exceed the published 90th percentile intersection crash rate in Table
4-1 of the Agency’s Analysis Procedure Manual V2,the calculated critical crash rate, or a significant
crash type overrepresentation, crash patterns, evaluation of causes, and potential countermeasures
and crash reductions will be identified for each site as part of alternatives development.
Countermeasures and the resulting crash reduction factors (CRF) will be taken from the Agency’s ARTS
CRF listing. Consultant will map locations of safety issues and the SPIS sites.

Assembling and identifying City-wide crash patterns (school zone, alcohol-involved, weather, surface,
light conditions, etc.) in the history of collisions on the transportation system among all users (e.g.
vehicles, pedestrians, bicyclists).

Bicycleand Pedestrian Evaluation
Consultant will perform bicycle and pedestrian Level of Traffic Stress (BLTS/PLTS) analysis for the corridors

listed below. To the extent possible, data will be obtained from current aerial photography and local TSP

roadway inventories before field data collection in the study area. LTS will be evaluated and results graphically

displayed for the current conditions, as referenced in the APM, Chapter 14.

Consultant will perform LTS analysis for the following corridors:

T

T

Highways:
0 Redwood Highway/Grants Pass Parkway (US 199)
0 Rogue River Highway (OR 99)
0 Jacksonville Highway (OR 238)
0 Upper River Road (OR 260)
Arterial Streets
0 “A” Street (Dimmick Street to Foothil Blvd)
Allen Creek Road (Denton Trail to Redwood Ave.)
Agness Road (Fariview Ave./Foothill Blvd to Rail Tex Tracks
Bridge Street (4th St. to Lincoln Rd.)
Dimmick Street (“G” Street to Foundry, and “F” Street to Bellevue Place)
Dowell Road (Leonard Road to Arnold Ave.)
“E” Street (Grants Pass Parkway (US 199) to Grants Street)
“F” Street (Grant Street to Grants Pass Parkway)
“G” Street (Lincoln Road to 10th Street)
Highland Avenue (Vine Street to Bellevue Place)
Lincoln Road (Webster Lane to Upper River Road/”G” Street)
“M” Street (4th Street to “N” Street)
Oak Street (“G” Street to River Oaks)

O OO0 O0OO0OO0OO0OO0OO0OO0OO0OOo
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O O O 0o

(0]

Redwood Avenue (west to US 199)

Upper River Road (west of Lincoln Road to Lower River Road)
Vine Street (Morgan Lane to Highland Ave.)

Willow Lane (Wolf Lane to Leonard Road)

6th Street (Morgan Street to US 199)

7th Street (US 199 to Morgan Street)

I Collector Streets

(0]

O 0O 0000000000000 0D0D0OD0O0DO0ODO0O0DO0ODO0OO0ODOOOo

(0]

Beacon Drive (Olson Drive to Madrone Street and Hillcrest Drive)
Cloverlawn Drive (south from Rogue River Highway)

“D” Street (west from Foothill Blvd. to Fry Street)

Darnielle Lane (South River Road to Redwood Avenue)

Drury Lane (Fruitdale Drive to Grandview Ave.)

East Park Street (Grants Pass Parkway to Rogue River Highway)
Evelyn Street (2nd Street to 8th Street)

Foothills Boulevard (Agness Ave. to Ament Road)

Fruitdale Drive (Jacksonville Highway to Rogue River Highway)
Grandview Avenue (Harbeck Road to Cloverlawn Road)

Harbeck Road (south from Union Ave. to Jacksonville Highway)
Hawthorne Avenue (Vine Street to Midland Avenue)

Hillcrest Drive (Hawthorn Avenue to Sunset Lane)

Hubbard Lane (Redwood Avenue to Tipton Road)

“J” Street (Mills Street to Alder Street)

Leonard Road (west from Dowell Road)

Lower River Road (west from Lincoln Lane to River Bend Lane becomes Rogue River Loop)
Manzanita Avenue (Highland Avenue to 7th Street)

Midland Avenue (Highland Avenue to Redwood Highway/7th Street)
Mill Street (East “D” Street to “M” Street)

Morgan Lane (Chandler Avenue to 7th Street)

New Hope Road (south from Jacksonville Highway)

Ringuette Street (River Heights way to Meridian)

Saveage Street (Highland Avenue to Beacon Drive)

Ramsey Lane (south from Union Avenue to Meridian Way)

Union Avenue (Nebraska Street to Meridian Way)

Washington Blvd. (Morgan Lane to Evelyn Avenue)

West Harbeck Road (Allen Creek Road to Harbeck Road)

4th Street (Evelyn Avenue to Bridge Street)

9th Street (“M” Street to “D” Street and “A” Street to Hillcrest Drive)
10th Street (“M” Street to “G” Street and “A” Street to Hillcrest Drive)

9 Local Collector Streets

(0]

O OO 0o

Gladiola Avenue (“N” Street to Portola Drive)

Hamilton Lane (Rogue River Highway to Cloverlawn Drive)
Haviland Drive (south from Grandview Avenue)

“N” Street (“M” Street to Gladiola Street)

Madrone Street (9th Street to Beacon Drive)

Webster Road (west from Lincoln Road)
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3. Existing Traffic Conditions

Traffic Counts and Data Assembly
In May and June of 2011, ODOT counted and summarized vehicle, bicycle and pedestrian counts at 102

intersections within the Grants Pass urban area (see Table 1). The counts included 3- and 16-hour vehicle
turning movement counts, including bicycles and pedestrians, with 15-minute breakdowns.

Based on coordinated conversations with ODOT Region 3, no further turn-volume and classification counts
have been collected in the Grants Pass urban area.

System Peak Hour
A single system peak hour is selected for analysis purposes, based on the prevailing peak hour from the 102

study area intersection counts taken in 2011. Traffic counts are summarized in 15-minute intervals to
determine the true peak hour for the entire study area. Table Isummarizes the PM peak hour for each
intersection where traffic counts were collected in 2011. Figure2 summarizes the hourly variation of traffic at
several key intersections within the Grants Pass Urban area.

The prevailing PM Peak hour recorded for the 102 study area intersections in 2011 is 4:30-5:30pm.

SeasonaVariation / 30" Highest Hour Estimate
Spot traffic counts need to be converted to peak month equivalents using calculated seasonal adjustment

factors. The APM has three methods for developing seasonal factors: On-Site ATR Method, ATR Characteristic
Table Method, and ATR Seasonal Trend Table Method.

The US 199 ATR station is located nearest the Grants Pass TSP study area just east of Redwood Avenue. (17-
005, installed in 20013ee Figure 3The on-site ATR station on I-5 (15001, installed in 186) is located
approximately 15 miles east of Grants Pass, see Figure 4 Figure 4illustrates the seasonal variation of traffic on
I-5 near Grants Pass. The average peak month for the ten-year period ending in 2016 is July.

Design Hour (30th Highestour) Volumes

In consultation with ODOT, the study uses a combination of the On-Site ATR and ATR Seasonal Trend Table
methodologies to develop the seasonal adjustment factor and 30" Hour volume estimates, as outlined in the
APM. Steps to determine the 30" Highest Hour adjustment factors are summarized below.

Step 1. Summarize Count Month Factors
Count Month
15-May
0.9439

The seasonally adjusted traffic

2017 Seasonal Trend Table
Commuter

June (ave)

volumes represent the 30™ highest
" 0.9517

July (ave)
" 0.9214

hour volume for the study.
Step 2. Estimate 30th Highest Hour Adjustment Factors -

Applied to State Highways and City Arterials within Grants Pass UGB

May > July Jun > July
Commuter | 1.024369| | 1.032821|
0.9439/0.9214 0.9517/0.9214

Applied to I-5 Ramp Termini within Grants Pass UGB

May > July Jun > July
I-5 ATR 1.1256 1.0357
Commuter 30th HH Factor 1.024369 1.032821
Average | 1.074985| | l.034261|
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TABLEL. INTERSECTIORRAFFICOUNTS WITHIKBRANTPASSURBANGROWTHBOUNDARY
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Key Study Area Intersection Traffic Profiles
US 199 @ I-5 Ramps

Figure2
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Source: ODOT, June 2011
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Adjustment to Baseline Analysis Year
The project base year is 2018. All of the 2011 turn-movement counts will be factored to 2018 levels based on

historic growth trends for 30" highest hour travel volumes on US 199 in Grants Pass (ODOT ATR station 17-
005), as summarized in Table 2and illustrated in Figure 5 A growth factor of 1.206 will be applied to all 2011
design hour counts to derive 2018 design hour traffic volumes.

Figure3:  US 199 Weekday and 8MHour Traffic Volume Trend and Seasonal Variation

Us 199: East of Redwood Avenue

January
February
March
April

May

June

July
August
September
October
November
December

== A\verage Weekday w==30HH o
15,000 - 1500 o, = Peak Summer
[ 4
o 2 m 12,500
& 12500 s & =1
Ig M - p 10,000 Count Months
> 10,000 - + 1000 3 <
3 = |
f, 7,500 t 750 '% 7,500
(7] E )
% 5,000 | spp .BO 2 5000
oo T %
© £ oo
a‘, 2,500 - + 250 s g 2,500
2 “ E
0 = - = " » = = = - . = = = » — 0 0
2 £ % £ 8§ £ 2 2 8 % 8 8 B § & Seasonal Variation
Average Weekday Traffic US 199 Timber Ridge ATR # 17-005
Average 2016 2015 2014 2013 2012 2011 2010 2009 2008 2007
January '9683 10798 10017 9246 9081 9111 9865 9883 9633 9292 9908
February "10235 11511 10724 9761 9710 9769 9709 10379 9908 10608 10268
March "10750 12166 11349 10320 10216 9699 10098 10718 10470 10832 11630
April 11141 12685 11911 10830 10603 10095 10542 10842 11105 10817 11976
May "11554 13407 12408 11198 10830 10769 10735 11322 11555 11224 12092
June 12544 14574 13922 12424 11839 11448 11798 12344 12347 11833 12915
13316 15069 14447 13200 12765 12475 12588 13317 13205 12636 13456
August 13068 14755 13733 12803 12349 12358 12433 13066 13145 12360 13676
September "11946 13740 12647 11551 11400 11429 11274 11908 11805 11200 12507
October 1274 12956 12270 11076 10651 10598 10607 11289 10968 10621 11703
November "10699 12452 11462 10790 10098 9944 10013 10432 10535 10269 10994
December "10097 11821 10956 10363 9159 9035 9752 10047 10289 9512 10039
Average " 12995 12154 11130 10725 10561 10785 11296 11247 10934 11764

Source: ODOT ATR Statid7-805-(2017)
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Figure4:  1I-5 Weekday and 30 Hour Traffic Volume Trend and Seasonal Variation
I-5: Gold Hill 5. . . i3 if
- fverage Weekday =3 0HH o 2T
50,000 [ 5000 . o
(1] ﬁ = Peak Summer
i) 45,000 - 4500 ; ~
= 0 S 40000
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T Ll 35,000
F 35000 3500 5 g %
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E EE = 25000
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%’ 20,000 w00 & % =
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< D'mhmmgﬁwm P e e s U = 0
BRBERn2dsE0 R EE2EE0E88E48888 Seasonal Variation
Average Weekday Traffic |I-5 Gold Hill ATR # 15-001 |
Average 2016 2015 2014 2013 2012 2011 2010 2009 2008 2007
January 30219 34393 31529 29974 28761 28644 30354 29816 29008 29174 30541
February 31690 35949 33674 31343 30453 29691 30319 31485 29768 32372 31847
March 33782 38479 35794 33429 32704 30888 32131 33364 31847 33922 35263
April 34603 38907 36633 34708 33476 32397 33115 33917 33361 33516 35997
May "35385 40301 37601 35062 34279 33350 33531 35078 34234 34170 36244
June "38460 43904 41217 38401 37430 36691 36993 38226 36651 35874 39216
39823 44516 42941 40345 38701 37215 37986 40027 38768 37467 40266
August 39544 44307 41679 39758 37524 37628 38125 39543 38589 36965 41322
September 36528 41601 39364 35977 35000 34511 34969 36514 35734 33937 37673
October 35015 39697 38192 35079 33000 32707 33403 35059 34168 32953 35890
November 34327 39268 37290 34863 32200 32326 32834 33298 33614 32154 35418
December 33249 39587 37159 33894 30688 29461 32762 34031 33179 30028 31699
Average " 40076 37756 35236 33685 32959 33877 35030 34077 33544 35948
Peak Month  July 111.1% 113.7% 114.5% 114.9% 112.9% 112.1% 114.3% 113.8% 111.7% 112.0%
Count Months ~ May 100.6% 99.6% 99.5% 101.8% 101.2% 99.0% 100.1% 100.5% 101.9% 100.8%
June 109.6% 109.2% 109.0% 111.1% 111.3% 109.2% 109.1% 107.6% 106.9% 109.1%
Drop Highest Lowest
Average Seasonal Adjustment Factor
Peak Month July 113.1%
Count Months ~ May 100.5% 1.1256
June 109.2% 1.0357
Source: ODOT ATR Statids-801 (2017)
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TABLE2. US199 ATRSTATIONTRAFFIGREND ANBSROWTHRATE

Average Weekday 30th Highest Hour

Average Daily Traffic Traffic Traffic

2002 11,338 11,665 1,134
2003 11,737 12,095 1,162
2004 11,860 12,250 1,162
2005 11,725 12,194 1,148
2006 11,561 11,987 1,133
2007 11,432 11,764 1,143
2008 10,553 10,934 1,087
2009 10,927 11,247 1,125
2010 10,954 11,296 1,101
2011 10,453 10,785 1,077
2012 10,310 10,561 1,083
2013 10,467 10,725 1,068
2014 10,849 11,130 1,107
2015 11,860 12,154 1,210
2016 12,619 12,995 1,275

2002 - 2016 Average Annual Growth Rate (AAGR): | 0.90%

30th Highest Hour

Applied AAGR Traffic

2017 (1.009 * 1275) 1287
2018 (1.009 * 1287) 1299
2011 - 2018 Growth Factor (1299 / 1077) 1.206

Source: ODOT, ATR Station — Redwood Avenue (17-005, installed in 2001L
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Figure5: US 199 Traffic Profile: Average Daily, Weekday ariti Bigjhest Hour Traffic, 2002016
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4. Future Traffic Conditions

Grants Pass Small Urban Model (OSUM)
The Grants Pass Oregon Small Urban Model (OSUM)? will be used as the primary tool to estimate future travel

demand within the Grants Pass UGB, consistent with the Middle Rogue Metropolitan Planning Organization
(MRMPO) Regional Transportation Plan. The model includes all State highways in the Grants Pass urban area (I-
5, US 199, OR 99 and OR 238), and major City streets (see Figure6). Land use data within the model area is
divided into transportation analysis zones (TAZs), which represent the origins and destinations for motor
vehicle trips throughout the urban area. Estimates of trips generated from each TAZ are based on associated
land use data. In addition, regional trip growth on facilities connecting to the Grants Pass urban area are
accounted for by extrapolating historic growth trends. The 2010 base and 2040 future scenarios of the Grants
Pass OSUM will be used for this study.

Application of Grants Pass OSUM
As shown in Figure 6the Grants Pass OSUM has a regional scale and the roadway network includes the

primary arterial and collector roadways in the model area. Regional models also do not typically have sufficient
detail to directly forecast intersection turn movements, even on roadways included in the model. Engineering

2The Oregon Small Urban Model (OSUM) is managed by the Oregon Department of Transportation (ODOT)
Transportation Planning and Analysis Unit (TPAU).
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judgment and manual methods (such as evaluating screen lines) are often needed to “post-process” link-based
model results to estimate turn movement volumes and to account for circulation and routing at the local level.

Consultant will submit all travel demand model outputs request through the MRMPO, and the MRMPO will
coordinate with TPAU and the Consultant on any requests.

PostProcessing
While the travel demand models were calibrated to local conditions and volumes, raw volumes from the travel

demand model will not be used for capacity analysis. Rather, motor vehicle turn movement volume forecasts
will be developed using post-processing methods consistent with the ODOT APM. This approach is derived
from methodologies outlined in the National Cooperative Highway Research Program (NCHRP) Report 765,
Highway Traffic Data for Urbanized Area Project Planning and Design. A post-processing methodology will be
applied consistent with the APM.
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Figure6: Grants Pass OSUM TAZ Structurd 2640 Household Growth
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Source: ODOT TPAU, 2018
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